Use of microarray analysis to study gene expression in the avian epiphyseal growth plate.
Longitudinal bone growth depends upon the execution of an intricate series of cellular activities by epiphyseal growth plate chondrocytes. In order to better understand these coordinated events, microarray analysis was used to compare gene expression in chondrocytes isolated from the proliferative and hypertrophic zones of the avian growth plate. RT-PCR was used to confirm the identity of a select number of genes. The expression of 745 genes was found to differ 3-fold or greater at the 0.05 level of probability. Transferrin was the most highly up-regulated (321-fold) gene associated with chondrocyte hypertrophy. Immunohistochemistry localized this peptide adjacent to the penetrating blood vessels in the growth plate of 3-week-old chicks. Fibulin, OC-116, DMP-1 and PHEX were among the expanded number of genes associated with extracellular matrix metabolism. The presence of NELL2, ATOH8 and PLEXIN suggests a neuronal involvement in growth plate physiology. In addition, the expression of a large number of genes associated with angiogenesis and cellular stress was up-regulated. These processes are important to the physiology and survival of chondrocytes in the unique and stressful environment of the epiphyseal growth plate.